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k I. Introduction. 

r 

rt The material for this investigation was furnished by 

Metridium fimbriatum Verrill, an extremely abundant spe- 

^ cies in the harbor of Oakland, Cal. It is practically iden- 

^S; deal, according to Verrill, 1868, with M. marginatum of 

h the eastern coast, and Af. dianthus of Europe ; these three 

species being distinguished without doubt solely on account 
of their wide separation geographically. 

The animals were found crowded together in great num- 
bers upon the piles supporting the two railroad bridges 
which cross the estuary. They range as high as three feet 
above mean low-water mark. *The water is brackish, and 
at ebb tide is exceedingly dirty. They are quite hardy and 
may be kept indefinitely in aquaria. Several specimens • 
have been in captivity since October, 1897; yet they are 
not so vigorous as they were in their natural environment. 
The change in their conditions of life has probably served 
to retard the processes of asexual reproduction described 
hereafter. 

I 345 J OCt. 30, 1898. 
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Tullberg's method of killing and hardening anemones for 
macro-sectioning, as recommended by Parker, 1897, gave 
satisfactory results. Magnesium sulphate in strong solution 
was added to the water containing the animals until they 
were thoroughly narcotized. They were then placed in a 
one per cent, solution of chromic acid for several hours. 
Serial sections were usually taken with a razor, a method 
which showed satisfactorily, among all but the smallest 
specimens, the arrangement and behavior of the mesen- 
teries, mesenterial muscles, and siphonoglyphs. The small- 
est specimens were sectioned on the microtome. 

In the latter part of September, 1897, a large specimen 
of Metrtdium fimbriatum was brought to the laboratory. 
Upon expansion it was found to have divided partially into 
three individuals. There were two complete circlets of 
tentacles, one of which enclosed two mouths, the other but 
one. The oral disks had but just separated. No trace of 
division existed beyond the parapet. 

More monogenous polyps were found in small numbers 
in the months of October, November, January to June 
inclusive. At present I am unable to say whether they are 
in greater abundance during some seasons than others. 
Among 1971 polyps collected at random in May and June, 
48 (2.43 per cent.) were monogenous. The diameter of 
the column when well expanded varied from 2 to 30 mm 
Sexual elements may be present. 

Three modes of monogenesis have been observed: — 

1. Longitudinal fission. 

a. Equal. 

b. Unequal. 

Oral-aboral. 
Aboral-oral. 

2. Basal fragmentation. 

3. Budding. 

a. Pedal. 

b. (Esophageal. 

No case of transverse fission (Agassiz 1865) has as yet 
come under my notice. 
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II. Longitudinal Fission. 

(a.) Equal. — The equality here is only approximate. No 
perfectly equal fission has been observed, which is hardly 
to be wondered at in such a variable genus as Metridium, 

Three cases of equal fission have been seen. The best 
example is shown in section in fig. 1. This figure is drawn 
to show the arrangement of the mesenteries and siphono- 
glyphs in the oesophageal region, looking toward the mouths 
from within. The six mesenteries diverging from B, three 
running to each oesophagus, and the two mesenteries, one 
bearing a mesenterial filament, which run between the two 
oesophagi, are below the plane of the section. 

While the symmetry is not absolute, it is still striking. 
At D and £/ are the two pairs of directives, indicating the 
siphonoglyphs, symmetrically placed to the plane of division 
passing through A-&. There are eleven pairs of complete 
mesenteries symmetrically placed with respect to the plane 
of division; five pairs to each oesophagus, and one pair 
divided, one member going to each oesophagus. The in- 
complete mesenteries comprised between every two adja- 
cent pairs of symmetrically placed complete mesenteries 
are, with the exception of the two sections 1-2 and i'-2', 
remarkably symmetrical for such a variable species. 

(b.) Unequal. — This is the usual mode of division. Its 
later stages cannot always be distinguished with certainty 
from budding. Fifteen undoubted cases have been ob- 
served. The progress of the division is as a rule from the 
oral toward the foot disk. One specimen has been taken, 
however, which was dividing in the reverse direction, as 
described by McCrady, 1858, for A. cavernosa. The foot 
disk had divided completely, and the plane of division had 
parted the column for one-third of its length. The animal 
died soon after its capture, which prevented dissection. 1 



1 Since this was written, the pedal disk of a polyp in the laboratory was accidentally 
torn into two portions. These, upon healing of the surfaces of the wound, have 
remained distinct, two apparently well-formed pedal disks being the result. The 
exception mentioned in the text may have been due to a similar cause. 
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Seven cases were dissected, each in a stage shortly after 
the division of the mouth. In but one had the mouth 
divided transversely (fig. 2.) The single siphonoglyph, 
lying at one end of the mouth, was therefore not included 
in the division, but remained intact as the siphonoglyph of 
the larger oesophagus. There was no sign of a siphonoglyph 
upon the other mouth. 

In each of the other six cases the division plane had 
passed through the greater axis of the mouth, dividing the 
siphonoglyph into two portions, one pertaining to each of 
the two new oesophagi. Figure 3 shows the siphonoglyph 
dividing, slightly in advance of the division of the oesopha- 
gus. Figure 30 is toward the aboral end of the oesopha- 
gus; neither siphonoglyph nor oesophagus has divided. 
Figure 3d is a section taken nearer the oral disk; the 
siphonoglyph here exhibits a median fold marking the line 
of division, and the oesophagus is constricting longitudinally. 
A section taken above the point of junction of the two newly 
formed oesophagi is shown in fig. 3*:; the siphonoglyph has 
divided, and each portion, by the division of the primary 
pair of 'directives, possesses but one directive mesentery. 
The plane of division has passed between the members of 
pair m, also, so that each oesophagus (3c) obtains one 
mesentery. 

A similar case is shown in figs. 40 and 4^, which are 
drawn from a diglyphic polyp with an unusually large num- 
ber of complete mesenteries. But one siphonoglyph is 
affected by the division; so that the smaller derivative 
oesophagus possesses two siphonoglyphs, the larger, one. 
The mesenteries of the pair of directives Z?, and non-direct- 
ives m are apportioned as in the preceding case. This sep- 
aration of the members of a pair is characteristic of longi- 
tudinal fission. 

Somewhat later stages are shown in figs. 5 and 6, in each 
of which the derivative oesophagi are distinct throughout 
their length. While the siphonoglyphs in each polyp are 
entirely separated, they are still closely related in position ; 
and the directives exhibit the divergence characteristic of 



Zool.-Vol. I.] T0RREY—M0N0GENES1S L\ T METR1DWM. 349 

the division in the first two cases. The remaining two cases 
were essentially similar to that shown in fig. 3*:, though 
more nearly equally divided. Figure 4 represents a di- 
glyphic polyp. Figure 6 in all probability represents the 
result of the division of another diglyphic polyp. This is 
an unique case. The plane of division seems to have 
passed through both siphonoglyphs of the original polyp, 
as indicated by the division of the two pairs of directives. 
The siphonoglyphs, immediately upon their division, were 
probably approximated by the longitudinal constriction of 
the oesophagus which usually follows the division of a 
siphonoglyph. Opposite halves of the divided siphono- 
glyphs could then unite by their inner edges to form the 
two derivative siphonoglyphs, one on either side of the 
plane of division. 

There are reasons for believing that this method of divi- 
sion so plainly exhibited in the foregoing six cases is the usual 
one. In each of the eight remaining cases of longitudinal 
fission (excepting the single instance of division transversely 
to the mouth)' there is a marked symmetry in the position 
of the siphonoglyphs with respect to the plane of division. 
This has been alluded to already in connection with fig. 1, 
where the greater axes of the mouths, passing through the 
siphonoglyphs, form with the plane of division angles of 
25 degrees. In fig. 7 these angles are about 15 degrees; 
in fig. 8, 45 degrees. In five other specimens the angles 
are respectively 45, 35, 35, 15, o degrees. 

The smallness of these angles suggests the conclusion 
that each pair of diverging siphonoglyphs has arisen from 
a single siphonoglyph by longitudinal fission. This con- 
clusion is supported by the conditions found in figs. 7 and 
8. The triglyphic type is exceedingly rare, two instances 
having been counted among 451 individuals. This decid- 
edly lessens the probability that these two cases were orig- 
inally triglyphic polyps. Moreover, each could be derived 
from fig. 4 by the completion of the directives and the 
introduction of two pairs of non-directives between the pairs 
of directives. Such cases as the one represented in fig. 1 



350 CALIFORNIA ACADEMY OF SCIENCES. [Proc. 3D Ser. 

could be derived from fig. $c by the completion of the 
directives and the interposition of two pairs of non-directives 
between the directives. Although these assumptions can- 
not at present be fully tested, they yet receive considerable 
support from the facts that a single Metridium is never 
found with an incomplete pair of directives ; and that the 
two mesenteries of a pair frequently vary, independently of 
each other, in breadth (pair 1, fig. 3). In a case of bud- 
ding, to be mentioned again later, the bud, having received 
but one directive mesentery from the parent, had grown a 
second to complete the pair. It is probable, then, that 
complete mesenteries have arisen, after the division of the 
siphonoglyphs, between the pairs of directives (figs. 1, 7, 8). 

Further investigation only can establish the relative fre- 
quency of those divisions which include the siphonoglyph 
to the total number. But it seems fair to conclude that 
since the plane of division of 40 per cent, of the total num- 
ber of dividing polyps examined has passed through at least 
one siphonoglyph, there exists in Metridium a predisposi- 
tion to divide in this manner. 

Division, then, in Metridium , is probably initiated by a 
longitudinal splitting of a siphonoglyph. A constriction of 
the mouth follows, resulting in the formation of two mouths 
in the place of the one, each mouth obtaining a portion of 
the original siphonoglyph. The division plane usually pro- 
ceeds aborally, and may almost completely sever the two 
portions of the oesophagus before any constriction becomes 
apparent in the oral disk. An irregular line of tentacles 
grows in between the two mouths ; the constriction of the 
oral disk, proceeding inward, gradually separates these into 
two series, dividing the oral disk into two parts. The para- 
pet next divides by means of a similar constriction. A lon- 
gitudinal groove on each side of the column now marks the 
course of the division plane ; and at about this stage the 
mesenteries of the foot disk (which is semitransparent) are 
seen to be arranged about two centers of radiation. I have 
not been able to follow this rearrangement. The furrow 
between the newly formed oral disks gradually deepens. 
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The rate of fission is exceedingly slow, for I have not 
observed a single instance of full severence of individuals, 
though a number of dividing polyps have been kept in the 
laboratory for nine months. The artificial conditions of 
the aquaria may serve as a retarding factor. 

Some of the divisions are of marked inequality. In one 
case three perfect pairs (1. e. y in which both mesenteries 
reach the oesophagus) and two half-pairs of complete mes- 
enteries radiate from one oesophagus, nine perfect and three 
half-pairs from the other; total, fifteen pairs. In fig. 3^: five 
complete mesenteries reach one oesophagus, ten the other; 
total, eight pairs. Mesentery i, incomplete in fig. 3a and 
3#, finally reaches the oesophagus in fig. 3^. In fig. 8 the 
siphonoglyphs are unequally apportioned: the oesophagus 
with two siphonoglyphs possesses two and one-half pairs of 
non-directives, the monoglyphic oesophagus, five and one- 
half pairs of non-directives; total number of complete mes- 
enteries, eleven pairs. In fig. 4, fifteen mesenteries reach 
the diglyphic, thirty-one the monoglyphic oesophagus; total, 
twenty-one perfect pairs, four unpaired, or imperfect pairs. 
Figures 5 (thirteen pairs) and 6 (eleven pairs) exhibit strik- 
ing inequalities in apportionment of mesenteries between 
the two oesophagi. In fig. 7, six of a total of eleven pairs 
reach one oesophagus, five the other. In another case, 
eleven and one-half pairs are distributed as equally as possi- 
ble to the two oesophagi. So great are the discrepancies in 
number and distribution of mesenteries in these cases, that 
no definite relation between monogenesis and the number 
and position of mesenteries can be asserted. 

Advanced stages of unequal fission may be distinguished 
from budding usually by an external examination only, if 
the polyp be living. The bases of the mesenteries are 
readily seen as dark lines through the semitransparent 
walls. In fig. 9 is represented a plan of the mesenteries in 
the angle between the two individuals of a dividing polyp, 
seen from above. Only two pairs of mesenteries from A 
run into pairs from B. These form two ¥ y s, the stalks of 
which run down the sides of the common column. All the 
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other mesenteries in each polyp remain distinct from those 
of the other throughout their length. This is a condition 
one would expect to meet in a case of fission, but not in 
budding, as will be shown later. 

III. Basal Fragmentation. 

Laceration. — This process has been described for two 
species of Aiptasia and one species of Bunodes, by Andres, 
1882. Several cases have come under my notice. On 
March 29, 1898, two small fragments of a pedal disk were 
found attached to the side of a dish in which several anem- 
ones were kept. On April 5th, one of the fragments had 
disappeared, the other had rounded itself up into the shape 
of a contracted individual, and possessed a few tentacles. 
A few days later it had become an apparently well formed 
individual. The cavity in the fragment was a portion of the 
cavity of the original polyp from which the fragment came. 

On April 5th, the Metridium obtained on September 27th, 
which was in process of division into three individuals, was 
found with a gaping wound in the base of the column and 
foot disk. The large fragment which had been torn from 
it was near by. It rounded itself up as the others had 
done. By April 23rd, it had produced two individuals 
which remained connected by a common base; they had 
probably arisen independently as buds. By the use of sec- 
tions their mesenterial systems were seen to be entirely dis- 
tinct. One individual was diglyphic, the other monoglyphic. 
There was no sign of a previous connection between any 
two of these; the directives were distinct throughout. 
There were six and one-half pairs of complete mesenteries 
in one individual, six complete and two pairs of incomplete 
mesenteries in the other. Their arrangement in the latter 
was according to the formula: — 

/?-2-ZK- 4 -5-6/2-7-8/2 . 
D and L? are the directives. The asymmetry of their posi- 
tions is noteworthy. It should be noted also that the polyp 
from which this fragment came was sexually mature and 
was itself dividing. 
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One case of this laceration was observed in a polyp in 
its natural environment. All the others occurred in aquaria, 
where the conditions were not so favorable. This unfavor- 
able environment may have had some influence in initiating 
• this method of reproduction which was not begun by cer- 
tain polyps until they had been in captivity for more than 
six months, when fragments were thrown off, occasionally 
three or four at a time. 

IV. Budding. 

Buds may occur either upon the upper surface of the 
expanded foot disk or in the region of the oesophagus. In 
the first case, the bud is always, relatively to the parent, 
very small, and its oesophagus and siphonoglyph are formed 
independently of the corresponding structures of the parent. 
In the second, the bud may almost equal the parent in size; 
its oesophagus arises from the oesophagus of the parent; its 
siphonoglyph may be independent of the siphonoglyph of 
the parent from the beginning, or the siphonoglyph of the 
parent may enter the bud, in which case the bud possesses 
two instead of one. 

(a.) Pedal — Budding from foot region. — Seven polyps 
have been taken with these marginal buds. In one of these 
cases the bud has broken away from the parent; in another 
the process of division is advanced ; in the others it has not 
yet begun, although the polyps have been under observa- 
tion for several months. 

In the earliest stage seen, the bud was a sipall rounded 
protuberance near the edge of the foot disk. In the course 
of preparation for sectioning it was lost. All the other spec- 
imens were in an advanced stage and bore tentacles when 
collected. 

The rate of detachment is low, to judge from observations 
taken in the laboratory, where the conditions are not favor- 
able. The only bud which has become free in the labora- 
tory aquaria was taken March 30th. On April 5th it was 
seen to be detaching. The expansion of the foot disk on 
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which it rested was exceedingly flat and formed a decided 
lobe connected by an isthmus of about half its diameter 
with the parent. The walls of the lobe were quite thin, 
enclosing a portion of the cavity of the parent. On April 
14th the only change was a greater attenuation of the con- 
necting isthmus. On April 23rd the bud was free. Neither 
individual showed the least sign of rupture ; the base of the 
bud was definitely contoured before separation took place. 
This, therefore, is not equivalent to the laceration described 
by Andres, where the fragment is either torn away, or is 
detached by degeneration of the intermediate tissue. 

At least eighteen days, in all probability longer, were 
consumed in completing the process. The bud possessed 
one siphonoglyph and six and one-half pairs of complete 
mesenteries. 

On May 2nd, a slight constriction was observed between 
a second polyp and its marginal bud, producing a lobe simi- 
lar to but less pronounced than that mentioned in the first 
case. The foot disk was elongated in the plane passing 
through the two individuals. On May 6th, the mesenteries 
of the bud, as indicated on the foot disk, radiated around 
the oral-aboral axis. Three only belonged also to the 
parent. No further change has been noted. 

(b.) Budding in the (Esophageal Region. — Six cases of 
this mode of monogenesis have been dissected. The earli- 
est stages have not as yet been obtained. The advanced 
stages appear at first sight identical with cases of unequal 
fission ; but it may be seen in an external examination of a 
typical specimen that the mesenteries of the bud are contin- 
uous with those of the parent. This continuity demonstrates 
that this is a case of budding and not fission ; since the two 
sets of mesenteries of two individuals formed by the latter 
process are almost totally independent of each other (fig. 9). 

Upon dissection it was found that three pairs (1, 2, 3) of 
complete mesenteries of the parent (seen in cross section 
in fig. 10a) and all the incomplete mesenteries included 
between them, enter the bud B. The three pairs of com- 
plete mesenteries form the six pairs (1, 2, 3, 1', 2', 3',) of 
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complete mesenteries of the bud (seen in cross section in 
fig. ioi). Pairs 1 and 3 are bent sharply from their courses 
in entering the bud. One member of pair 3 does not reach 
the oesophagus of the parent just below the oesophagus of 
the bud, which accounts for the imperfect pair 3' in the 
bud. A ring of stomata pierces the mesenteries around the 
mouth of the bud (fig. 10*:). Neither the siphonoglyph of 
the parent nor the corresponding pair of directives (/?, fig. 
100) enter the bud, where no such structures were seen. 
When formed they must arise independently of those of 
the parent. The two oesophagi, however, are in communi- 
cation, and probably have been from the first. 

In another instance, the siphonoglyph of the parent has 
been drawn into the bud. Figure 110 shows the parent 
and bud, each sectioned through the oesophagus. The 
parent has two siphonoglyphs, as indicated by the two pairs 
of directives D and D\ Of these, pair D* alone enters the 
bud, forming pairs d and d'. The distortion of the direct- 
ives which results is accompanied by a corresponding dis- 
tortion of the siphonoglyph (fig. n£). Here the observer 
is supposed to be looking through the mouth of the bud 
from within the oesophagus of the parent; s, 5 indicate the 
siphonoglyph of the parent; e, e the edges of a cut across 
the oesophagus of the parent and longitudinally to the 
oesophagus of the bud, reaching the mouth of the latter; 
r is a prominent ridge dividing the siphonoglyph into an 
oral and an aboral portion and extending to the mouth of 
the bud. The median groove of each portion reaches the 
mouth margin distinct from the dividing ridge. This dispo- 
sition of the siphonoglyphs, side by side, is unique in my 
experience. 

Of the six polyps dissected, one of which presented two 
oesophageal buds, the parental siphonoglyph in but three 
(43 per cent.) entered the corresponding buds. It seems 
highly probable, therefore, that the position of the bud 
bears no necessary relation to the siphonoglyph nor the 
greater mouth axis of the parent. For since the base of 
any bud may include the mesenteries comprised in about 
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one-half the circumference of the parent, one should expect 
to find that about one-half of the number of buds include 
the parental siphonoglyph. 

In one case the siphonoglyph of the parent entered the 
bud accompanied by but one directive mesentery; a second 
directive with as yet no muscle band apparent was com- 
pleting the pair in the bud. 

V. Colonies of Three and Four Individuals. 

Four instances of the former and one of the latter have 
been found. Of the former, three have arisen, each by two 
divisions in planes perpendicular to each other, the second 
division affecting but one of the two individuals formed by 
the first; the method of formation of the fourth is doubtful. 
The colony of four individuals has been formed as follows: 
A (fig. 120) is the original polyp, shown diagrammatically. 
B has arisen as a bud upon A , directly opposite to the one 
siphonoglyph. C and D arose as one bud upon A, at a 
lower level, this bud dividing later into the definitive individ- 
uals which have a common oral disk. Figure 12b repre- 
sents a section of the column at the level xy. Figure 12c 
represents a section through the oesophageal region of C 
and D y to show the arrangement of their mesenteries. Mes- 
enteries 1, 2, 3, 4, 6, 7, 8 (fig. 12b) appear in C-D (fig. 12c). 
Pair 3-4 has divided, orally to C-D, one mesentery going 
to each oesophagus; while aborally to C-D, both mesen- 
teries (3'-4' ) are joined to C. This irregularity is corre- 
lated with the twist the bud C-D has suffered in the course 
of its division, for the inner ends of the oesophagi of C-D 
are in a line at right angles to that connecting their mouths. 
A further irregularity consists in the behavior of mesentery 
8, which in D is incomplete orally, complete aborally. Also 
mesentery 5 does not enter the bud, although its mate, 6, 
incomplete in the parent, forms a single complete mesen- 
tery in D. And again, the incomplete mesentery 7, un- 
paired in the parent, forms two complete mesenteries in D. 
No directives nor siphonoglyphs could be seen in B, C, 
and D. 
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The formation of complete mesenteries in the bud from 
incomplete mesenteries in the parent is again seen in fig. 
110, where pair c is formed from the incomplete pair imme- 
diately above it in the parent. 

These colonies have manifestly no definite architecture 
such as is possessed by AmpAi/ielia and other of the Mad- 
reporaria. Whether the great diversity of methods of 
asexual reproduction in Metridium indicates a decline from 
a former widespread colonial habit, future investigations 
must decide. The percentage of monogenetic polyps is 
too small to make it probable that monogenesis assists Me- 
iridium in its struggle for existence. Nor does it seem 
more probable that, with the possible exception of basal 
fragmentation, it can be accounted for on purely physio- 
logical grounds. 

Parker, 1897, has suggested the possibility that the mono- 
glyphic and diglyphic types of Metridium may be of the 
value of varieties, "the products, one of the sexual, the 
other of the asexual mode of reproduction." My observa- 
tions lead to an opposite conclusion. Both monoglyphic 
and diglyphic polyps reproduce by fission ; and both may 
result from fission (figs. 3-7). Further, a bud from the 
oesophageal region may possess either one or two siphono- 
glyphs. One bud produced upon the foot disk had, at the 
time of liberation, but one siphonoglyph. Again, as has 
already been mentioned, two buds were found to have 
arisen independently from a single basal fragment: the one 
is monoglyphic, the other diglyphic. There can be little 
doubt, then, that the monoglyphic and diglyphic types are 
not of the value of varieties; such variation is not correlated 
with the process of asexual reproduction. 

VI. Summary. 

Monogenesis is a well established process in Metridium 
fimbriatum; longitudinal fission, laceration, and budding 
from oesophageal and "foot regions occur. Monogenous 
individuals may be sexually mature. 
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The plane of division tends to pass through at least one 
siphonoglyph. There is no apparent relation between the 
process of division and the number and position of the 
mesenteries. 

Laceration may be due to unfavorable environmental con- 
ditions. It may occur in dividing polyps. 

Buds arise from the oesophageal and foot regions. An 
oesophageal bud may occupy any position relatively to the 
siphonoglyph of the parent, and its siphonoglyph may be 
independent of that of the parent. 

Both budding and fission may occur in the same colony. 

Variation in the number of siphonoglyphs is not corre- 
lated with asexual reproduction. The monoglyphic and 
diglyphic types are not of the value of varieties. 

That identical structures arise from quite different sources 
by different processes is significant. 

It is hoped in a future paper to extend these observations 
and add others on the origin and histogenesis of the bud, 
rate of fission and bud formation, relation of budding to 
fission, etc. 

This investigation was undertaken at the suggestion of 
Professor W. E. Ritter, to whom I am further indebted for 
many helpful counsels. 

Zoological Laboratory, University of California, 
Berkeley, California, 
July 1, 1898. 
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EXPLANATION OF PLATE XXI. 

Fig. 1. Cross section through the oesophageal region of a polyp in process 
of approximately equal division. D, D\ directives. 

Fig. 2. Single case of transverse division of the mouth; surface view. 

Fig- 3- Three sections through the oesophageal region of a dividing polyp, 
■ to show the oral-aboral longitudinal division of the siphon- 
oglyph. 

Fig. 4. Two sections through the oesophageal region of a diglyphic polyp, 
the plane of division passing through one siphonoglypH. 

Fig. 5. Similar to fig. 4; division of the oesophagus completed. 

Fig. 6. Probably a diglyphic polyp originally, the plane of division having 
passed through both siphonoglyphs. 

Fig. 7. A colony of three individuals, sectioned through the oesophageal 
region of each individual. 

Fig. 8. Section through the oesophageal region of a dividing diglyphic 
polyp. 

Fig. 9. Oral surface-view of the angle between two polyps— A and B— 
formed by division; the lines indicate the bases of the mesen- 
teries seen through the transparent wall. 

Fig. 10. A typical bud. 10a, cross section of the parent above the bud 
(indicated at B); io£, cross section of the bud; ior, indicates 
diagrammatically the relation of the bud to the parent; both 
seen in profile. 

Fig. 11. Diglyphic polyp with bud. 1 \a shows cross sections of the parent 
and bud. D t D\ directives of the parent; d % d\ directives of 
the bud; c, pair of complete mesenteries derived from an incom- 
plete pair just above it in the parent. 1 16, looking through the 
mouth of the bud from within the oesophagus of the parent; s } s t 
siphonoglyph of parent; r y ridge dividing siphonoglyph s trans- 
versely into two portions; e y e % edges of a cut across the oesoph- 
agus of the parent to the mouth of the bud. 

Fig. 12. Colony of four individuals. 12a, A> parent; B t bud on A\ C, D y 
individuals formed by division of a second bud on A\ 126, cross 
section of A, at the level of xy\ 12c t cross section of C, D\ cor- 
responding numbers indicate corresponding mesenteries in these 
two sections. 
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